Changes in cell gene expression in human leukemic cells persistently infected with vaccinia virus.
Persistent viral infections in vitro are useful systems to study the coevolution of virus and cell populations. Persistent infection of mouse Friend erythroleukemic cells (FEL) with vaccinia virus results in profound changes of the virus as well as of the cells. To investigate phenotypic changes of other cell types, we have established a persistent infection with vaccinia virus in a human leukemic cell line (K562). This cell line can be induced to differentiate along the erythroid pathway synthesizing embryonic and fetal globins, thus providing a system in which specific genes can be stimulated. After serial passage, the persistently infected cells (K562vac) became spontaneously differentiated, as shown by the increase in the number of cells producing hemoglobin (benzidine positive cells), and resistant to superinfection. These phenotypic changes of the cells were not accompanied by changes in the viral population. Hybridization of cellular RNA with cloned embryonic and fetal globin genes indicated that uninduced K562 cells do not express these genes, whereas cells induced by hemin or butyrate express G gamma (fetal globin) epsilon and zeta (embryonic globins) genes. By contrast vaccinia infected cells spontaneously express the G gamma gene. These results demonstrate that persistent infection with vaccinia virus elicited phenotypic changes in the infected cell population; in this case the constitutive expression of fetal hemoglobin.